Simultaneous near-field and far-field fluorescence microscopy of single molecules.
A new microscope objective is presented for the parallel fluorescence detection below and above the critical angle of total internal reflection with single molecule sensitivity. The collection of supercritical angle fluorescence (SAF) leads to a strongly surface confined detection volume whereas the collection of undercritical angle fluorescence (UAF) allows for the observation of deeper axial sections of the specimen. By simultaneous detection of the near-field-mediated SAF and the far-field UAF emission modes the z-position of emitters can be obtained on the nanometer scale. We investigate the point spread function of the optics and demonstrate nanoscopic z-localization of single molecules. The oil immersion objective, developed for use on common microscope bodies, opens up new possibilities for the study of topographies and dynamics at surfaces and on membranes.